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(57) Abstract: An exposure apparatus, 
wherein an exposure of a substrate 
(P) is canicd out by filling ai least a 
ponion of the space between a projection 
optical system and the substrate (P) with 
a liquid and projecting an image of a 
pattern onto the substrate (P) through 
the projection optical system and the 
liquid, comprises an air-bubble sensor 
(20) for sensing air bubbles in the liquid 
between the projection optical system 
and the substrate (P). Consequently, the 
exposure apparatus enables to suppress 
deterioration of a pattern image caused 
by air bubbles in the liquid when an 
exposure is carried out while filling the 
space between the projection optical 
system and the substrate with the liquid. 
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S^iU^a (2 0) h^i^^5>S7fe^g (EX) A^tl#t^tLSo 

*^Bj(Z)iS3(Z)^^i::lii^x(i. (PL) ^}«# (5 0) h^^fhui: 
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mi 4(i. ^mBMizm^mi$^^ihm(D—mt^mm^7r^-tEiiT'^^o 

i.:iT. ^mM(Dm^mmRxf^/uxmi^:&}ilz^i^Tmm^0mLt^t<^m 

mi iCfcnxTsS^fe^SEXlis V^^^M^&^^^t-S x'X>7;^5^-5>-MS Tils 
»t5P^^f$-r^S*S;^5^-i>-p S Ths x'X^;^5^-i>-MS TlZ^l^^tiTU 

N T ts 0 N T(3i$^^tis S3tMa(3F*§-r?,jt^:&iB1t-r:5IB1t^ 

aM R Y iis m%9!m[zuit^^n^m7F-t^m7j<'^m.D s h^ii^TtN-So 
r^m-^^mizLnmBR-t^o ^XToymmzm^x. s^7te^mPL(D^$tiiAx 
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6 



wo 2004/053958 



PCT/JP2003/015737 



m^m:^\^ ^xib:s-isj. zi4:s-i^];5^if Yi4:S-ifi]i3Sit«::^[n] 

^X. ©Y, ^150 Z^|n|i:-r*o ZiZTua r^ffij tti{£^#:-i?x/\± 
;^ t ^ - > ^ ^ ^ ;ti u 5^ ^ ; u ^ # t; o 
mBM^^^mi L(i. T^^^^^T^-vMS T[::^i#^tL^:t^5 v';^^M:£M3t^ 

^ M±(Dpn^(DmBMmmitmBMi^^m i l i^ct o ii)-3&BBj^;$9-:?t;(Dii3fe3fe e l t 

>^A^e.««rill#tii>^^J^(D3SI^ (g«^. h*S. i *S) ;RI/K r Fx^^^S.^U- 
'tfTfe (>^:^2 4 8 nm) ^©51^151^^ (DUVt^) -V*. A r F:i:=t-S' x' U— tP^ 
9 3 nm) RUF ^l^-VM 5 7 nm) ^(DM^m^ift (VU 

lil^gl'J^lslfe'STigT&i.o ^:^^:?^7^-i>'M S Tli'J-T'^-^aiflDy'X^J^^T^- 
mmmWiC O N Tl;:£li:^J^tli.o MP^SC O N TliU— !f^;#H-(Dti-;mm 
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%^Jk Put. m^^^^tmX\t 1 / 4 feS Uli 1 /5 ©l!g/Jv5^Tfei, c 

S*5:^7^-vP ST(i. S^P^^t^-rsfecDTffeoT. «♦fip:&«t57^^;^^ 
^ 7- - viEiij^s p s T D \tmmmm: c o n t c: ^ ^ ti e z x 5^ - 5 
(Sfi7fe^.^PL(D^®t^5f6Ui3^?f^:^fp]©{]i^) *<$ij®^;txi>cr7S:t)^. 

^'^^-^■S 1 lis a*5P©:7:^-:^;i^iMZiU>-ftMf4^$:$ij^L^-^g4^P(;r)^S 

^;bi+3i^5^ . X Y ^ 7^ - V 5 2 \tmm. p (Dx^i5\^^,vY^i5\^{zn\i-^ ^m.»i 

ib^noo fefc. Z^^-i-"i:XY^^-vt^-'f*fi*)l3iftltTJ:uc:tttS-5 

»*5:^7^-s.-psT (z:^7--v5 1 ) ±izit. ^m^y^-i.-psTtt'^iz 

^^^^^^PLlznLT^$m■t^^mm5 4t^^lf^tl-Cl^%>o ^fcs fm^5 

±a)ateP(D2;A;7c:&lp)(D<ig. RifmmmtL.—if=^)m5 5izJ:K>Vj')U^ 
-r AirMij^ti, ttm^iiM^gc o NTtzthti^tL^o ummmc o n t 

(iU—tfrp^^tj-S 5©tt)mmi3Sc)UrS*5;^5^-i>-|El!,^MP S T D:&|Ei!j 
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^S*^e&S^®PK(DJg|i^A<|fe±^;»XTt\i>e 2|s:|^J£JBHIl3fc 
i 2^U^'K r F:c=t-vx'U--tf3fe (;ig:12 4 8 nm) ^CDS^^I.^ (DU V3t) 

^Tfeiia E X li. ik^j/tmik p L (D9tmm ( b >x e o ©$fess® ) 7 p 
t ©Pb1(d^Pb^ 5 6 izpjf^cDMi^ 5 0 ^m^-t^m^m^mm: ^ t.. ^rss ecDm 

^ tmKP t(DFS(D:i>tj: < i^t,-^^i^i^5 OT-mrzTrzibCD'^CDT'&^i:. 

m^m 3 ti. 3 (Diksm^izitatt^ y x)i a m^m^icix 

t^5o mwm^mmL^ it^^mz'Bi.jf^^yxiiA^i^L-c^fiiSQizm.w^ 0 

j^^2j^[s]UX^a2li. l!Rl|;^•>7^. ^i!SiLtzm.Wb O^i^^t^'^ >^t£i^it% 
^TUi>o )?S<*lHli|X^S2l::(ilHlJjXl:6©-SSgi3*<^i^^tlx IDiJX^eCDffeSiggP 
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^rs 5 6 izMLxmisL^^rsm fc om^mcDmi^- 5 0 ^m^t^^ tt%iz. mi^^ 

mi^5 0%^rS5 6J:K>mi^t:Bo ZHlZ^<0. mS^^^^^.P L(D9tmm7 

mz/emm Exit, ik^^^m p l Ptcomo^^m 5 6 coj^f* 5 0 ^(Dm. 
is*fm2 1 it^ih^^^^P(DmmiznLTmn:^M^ibikm-t^znzj:K). 
AX(3jirLr-x:6-iq)j;:ll*ifctiiSi3^ite,tis s^i^ 2 2 i*^i^3t^i^ p L © 

H 2 (i. StIc^M E X (DmS^^^?^ P L ©T^3. >S#:#i|§^M 1 RU'^W^iSL 

ssrou>x6 oit. ^^me 0 At^^3t:^^iz!j^mtj:m^isit^mLTyn^\^ 
^zm^l^mm^zm}&^^Tl^:&o ^mm^mizit. 9cmm6 o 
A (DmT(Dmm(oik^mm p Aiz^^k^McD-'sacDJ'^^- >m^kB ^n. 
^mmpuzMLT. -^x^Mt^-xiD^^ (3^tt+x;^fS]) izmmvT'^m-t^ 

(DlzmmLT. X Y;^5^-S;5 2$^^LTa^5PA^'+X^fp3 (Xli-X^f^l) iz 

i^j^iz. »45P(Z);^^y t:>^td;^r;^05>3y K$li^A<^^F^^ifi{igii^ 
sA<m;Aff;bti5o :^mmmmi:'it. s*5P©^s^ffiih¥ffii>^^5o^;>g-r 
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izm^t^mi^yXJlA (4 A~4C) i:.>^i*:5 0:&l5]iUr:5|5]ijSyX;U5 (5 
A. 5B) t(DiiLmmm^mTmT'&^, m3^ZtS^^T. 1->X6 OcD^S^gpe 

0 A commt Y $A-^i^izmMi^mm tt^-^nis^. ^k^^t^m p l © u >x e 

0 CD^tSigP 6 0 A :& X fft^fn}/3^t; J; olZ.+X ^mMlZ 3 ZXD^^ / 4 A 
~4CA<iBS^tL. -X:^fSll|iJl3 2oCD[aIi|XyX;i.5 Ax 5 B*<iBg^;h,TUi,o 
^ L -C. ^ 4 A ~ 4 C 3 LTJ?j[«^1^^^g i izm^^ti. " 
M^yXJlSA. 5B(i[5)iC^lf4?&:f^LT>?£^*:lo]lK^«2l3^^^tlrt^i.o ^ 

tz. x;u4 A-4 c tmmyx)i 5 a. 5 a ii^^t^isaje OA(D^.t^iz^ 

LTBS1 8 0- iHlliLfefeSC:. #t$^yX;U8 A~8Ch. [H]i|KyX;U9 a. 9 
Bi:*<iBM^;h.TUi,o X;u 4 A~4 C hIa)iJX / X>iU 9 A . 9 B^I^YIlfi 

i5^iz^mzm^^}^ti. #^$^yx;u8A~8ct[2]iiK>/x;u5A. 5 B^iiviib 

:^f«](I3S5:(3iS?iJ^ti. fi^*&>X;U8 A~8Cttm$&«1 o^i^^LTmi^mt^m 
^Mzmm^ti. Isli|Xyx;U9 A. gSttlUJiRgi 1 «::fM.T}tei*:lH|i|x^g2l;i 

^EPXa (I113#as) T:^^^S;^(6] (-X:^fS]) lzm&P^^m^it7:^m 

m^^^fom-^izit. #t$^W3. #t$^yx;u4 A-4C. iHliiKW4x Jkumi^ny 

msRum^^xji^A (4A~4C) ^1ffLT^^i^m^m^^t^^mi^5 0i3^^ 

^Tfe^^ P L P i: roP^l3i^$-^ tii> 1 13 . [ojijK y x;i, 5 ( 5 A . 5 B ) . 

Rzfm^^ 6 ^in^ LT>^^^ 5 0 t<mitmi^mm i \zm^^ ti. u >x e o 

S^fR] ( + x:^isj) /3»*5P^^ii^-tt7:^^^3fe^^^5i^^,3,i^ ^^^^ 
«l§yx;u8A~8C. Uicj-gi 1^ :Ru^is]i|xyx;u9A. 9B:&ffl^^r. 

S*5PA«+X:&fB](;i^ifc-^-?,|^l;li^ ^^gl 0;RU>'jat$gyX;b8 (8A 
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~ 8 C ) ^^Th L-C)^i^m^mm l t,>S«J 5 O An-J^^^^^ p ^ p ^cDp^^ 

laliRyx^ug (9 A. 9 B) . stfliiiiK^i 1 ^-f^^i^-c 

>iSf* 5 0 tmi^^i\sLmmi 2 insnix^ u e 0 hs^s p to^m^mtztj: a 

(3+X:&|qjl3>!S#5 0*<>»i,o C:(7)J:d(z:. $iJ®^SC O N Tli. 

m 2 2 (i^i^^^^ P L © U >X 6 0 (D$fe^^g3 6 0 A . ^«:t>^fef$^^|^ P L 

©SI5P±f::fc(:^5^^^iSPA^X«i:)^fSl(3fe^tJ;a(ciS(t^;KTUi,o 
^2 YI4:&l^(3M.S<^|fe©^«*a3 2 1 A^#L-Cfc»9. ^ti^-ti©iSt^^ 

2 1 Aij^ihm^piznLT^ihjfet^ikm^ti^o mm^cD^^m^z i A7b^e,^sl^^ 

*ii>^i±l7fe(D»SP«Ml3*t^§At«r^jgfi^tL^-tLi^t;^SIC^^^tiru:5o 
^^mz 2 It. ^mm2 1 (D^|>rai2 1 Af3j*f£;T2,^Sj©g3fe$P2 2 a^&^&l 

TtN^o ^;tx^-ti©^i*gp2 1 At-^ikm^tifz^thmt. '}&i^t^izm.mt<tj:is 

m-^lZltmi^S O^JiJiLTS^SP(Z>Sl®-C:SS*L.g3feg3 2 2 ATg3t^tLi>o 

^gP2 2B. 2 2 CT'Siift (mm^ih) ^tiio 
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(D U >X 6 0 CD9c^^^ 6 0 A izmt^t^mm (^B^^m P L (D^B$m p a .) 

iz^m^ti. m K> (D^tiizfe l i xt^^mm p a ® y wi5\m^maymM\z^m-^ 

4^^fIi5ljPAOY$ft:&lSll3felt§^l!tSIJi5^IS:*tLri$lt-^i,, C-Tr, b>X 
6 0(D$feSSg|J6 0 A^S«RPt©PB^. ^^^^^»45P±(DiSf^^^P Ad^rTJIt^^ 

12 7 (a) li, SI5P®«®(3#3gL-CUi>gl>§1 8 Id^ LT^ill3feA<«"Bt!|-^ 
ti?.t^t«J^iliJ:&ANe,^;t*I^HTfeOv la? (b) ISEI? (a) cr)^®I2lT:fei,o 

El? (a) (Z7F-rj:^(3. 0iJx(^^tb7fe*<;^;J<«y l-TfeiCrfei^. ^CD^^(DflA< 

^sp±icfoMt?,^di^(iiii7 (b) \z.7r^r^^\zy.mn^ (^s^iri) 
ffiii:^5+iR^^^;&i»o «*SP±(::fc(ts^i±i^cD=mR:yt^aifIj^cD^^5^,fi,flo 

XI4:^lS]lZ^a-r?.»*5P±(Dm>^1 8:&^£±i-r-SI^. ^>^1 8ligD 1 (3D«iaj 
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:^y-i^-PSJlza-h'T^o M^gC O N Tli;S<*:fit$&^g 1 ;RUC 

;^LM:. $ijmi^SCONTIi. v P S T LT^tS P X^;^ 

M©n^->?£^^3t^,^PL;Rlf?^^j^5 0^:n^L-CSI5P(z^^^2.o dtit 

1511^13. mmmmcoti J it^mik 2 ^ ^o^th^^m^pizMLTmn:^!^t^ 

i^nmt^o «'Ja9J^eCONT(i^1fiP3IBCDZ^;^Fa](3^3(:»-:SteM^^£iiLo 
SffiPt::*ifUTS3fe4aLSr:5 C^T^-y^S 2) » 

mmi^l*^(D&^P(ommlzsi7^^ 8*^#^ (f^f^) urusit^, ^jsi si^ 

^T. ii^T?(i^fli*;h,«:t.5StN3t*^S3fegP2 2 B. 22CI3AS*L. CCDt^iii 
^i^Ms^-t^Si^^2 2AlZ^^^ti^^imm^T-t^o g^gP2 2 A. 2 2 

B ^ 2 2 c (D^ta^^mitmmmm: c omiz tat, ^ti. mm'^m c o n t li c 

*^$:^i±lt- S (;^5^vrs 3) o 
ZZT'. mmmi&CONTlt. ^^^223. 2 2Cl:^ttl^tli,3feCD3S^(3 

«5;*:^Jfc^^Tr:)fe^m-r§®T. ^iJ^^SC O N T IS . ^^^2 2 8. 2 2C 
®^tB^^lcSo-UT. 8A^e,(Dm3fe®;^fS]:S:^to^3i:(ZJ:tJ. MM 

&^p±cD^iimm^rz*:)(D^mi 8cDS5&^«)S3^t,TtSo 
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S fe. $«jiaii^fi c o N T it^m p ^ X li;^rfi]iz:^s Loosa p [3*^r ur^tb 
z:(Z)Ltl^^lis »;>S1 8(D:*:#^i3gar5> U$^^ilx fei>i\(ii ocd5>3 «y h 

mmiZ-Dl\T<Dm.r^'\ 8 CDS (^) (3Mt-S LtU<i$:^tro $«J®^MCONT 

1 8 7!)^>^^*:4'lZ^^^^UTUT^,F;fMCD;t^->te:i:ffljg;&ff ^n?>^^A<fei,o 

-t^o Tut)-^^ mmmmcoHiit. iBtt^MMR YiziBm^n-cusm^si:: 
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SbLT. fF^iBSli.:;l± (Ltt>11tiL±) (DSl>S*^#:&-r5 g-^JlJEO Lfc »3 . 
^^ltmKP±lZiSlf^%M'\ 8(75{ig1f$B^^^^gD STfl^rS^ODMM^ 

(::^5^'i/:rs 7) » 

*<±lHL#^^ffii.:^±-(::fes^l*»J8lfL7ti#■g■T:^,x ^mmmc o H J itm%mm^ 

©^tl-?tlCDS7fett'l3:Sl>^^ai§|2 0(z:,k?)^y@1 8(D^ili^ff ±iBLtt^ 
i: U - if 13 ct 5 m>^<D{iM1ff $B ^ # ffP, L . ^tfecD i> a «y h ^11^ S 

i^SH' ^iBtI^«M R YIIIBIt-r^ (;^^'y:rS8) o ^TfeMSiji^Tf^x IBIS 
^SMR YlzlB'tt^^h.fc'tffRll^o'lNT. ^|fecZ)i>3 y h^l^S HCD^-fe;t^- 
>®^©$S^7b<JHiOl3fTt>tL&*^ofcv3 Kfi^S H ' l30L\Tv ^©^CDgiJ 

*^i^JT5^l3fcHM:(i. «iJ((Dltiii7'6©o*.. ^45P±(D}Sf^$IJ^P A(3li^ 
3G)^di7feL 1 e©§7fe^.2 2TCDg^$g^l3So-lNr. SP^ 5 6 I3>jt'(* 5 

mmp ACD^^^ns&T-mi^s 0(Dm^^<oi^^'^izj:^^rs5 ecD-^izp^i^ 
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wo 2004/053958 



PCT/JP2003/015737 



5 Ot<^nttlTtj:l^^mt^^Crzm-tlZli. ^thiftl e(D%^t>^mitLT^^ 

m2 2iz§:iff^ti-r. ^^xm^mttji^o mmmmcoujits ^m^tecD^ 

T-m tfj:o. ^sf^Tte^m PLtmKPt omcDMi^ s o t^T-^-t i. ^-a- % ^ ^ 

'[Jtmiitj:^o $iJ^^SCONTIi. S7feS|J2 2 ACDS3feig^l::»■:5L^■^:. ^P^5 
e(Dmm<^^LTis^Zt^^iht^Ztt<T'^:S>o Z(D^z>lZ. i^JS^tbtl 

ZO^m-^lZiSl^-Cb. ^J^^fiCONTIi. a=EP±0[)^ijf®i>3 y KfitSS 

Ho:>^ti^ti(Dm^^izi^^s.^tiimmi2 oizji^ps^mti ©=^tii^ff 

^tfdJ^^^A^^L^feva h^Ii^ (^^v3 •)/ hflt^) SH' ^IBtt^MM R 
VlZtEmt^o ^LT. MpfeMii^i^Tf^. IBtS^aMR Y(3lettLfc^i$Bl;ao• 
t;]i;ifT*3tL^*^o;hi>3 h^JtS H • (z:out. •?-©f^cDSiJH'-\'(DS3t4!D.3S 

mmmic o HTiz^tiimm^mti-t^o mm^mc o n Tiissg^idi^sro^^tfa 
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L t (Z .^^3fe^3^ P L (D^MiiJ 13 o T L ^ a t # ^ ^ i> c 

iv.±mm urcck a iz. ^^^^^^ p l PtcDrn^cDma^ 5 e izmt^^titz 
i3<-C'^^o ztiizj^o. Mntj:±mi^^mn-t^tziba:>mt7}tj:mm.^m-tziii3^ 

^y^i^^iii^t^mm^ti^ztizj:y)^%m2 2i:'^^tti:h^(D^^^t<^it-t 
5(Z)-c.jjtf*5 Ofpiz'^m y-Ti^^m.}n(DA^^iht^zii^-B]m-c&^o^rz. 

L T I, ^ i, »:>^ ^ ^^iU U fc^iU:Jfe <ii P (3#g L T U i, ft>S L /c^ili 

3fein::(iS^a5 2 2 B. 2 2 C 13^^^ ti57feCD3i^A<m«:i»(D-C. ^ttSLfe^ 
)^A^>P^Lrl^i,^,©*^S^5P^Z:^^f3^Lrl^?.<fe©7!)^^g3feg|^2 2 B. 2 2 COD 

L ©T® 7 izMLrmMt^ ztlzJifo. p l cdtm i \z\-^m lt ^^ 
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oTU?,*^ S*5Pl3*tL7:YZ¥®^¥ff(3^{il3t^5Sltt-54t^tr:SCt 
a^^fiSTr^oTt. «*5P^®©F/f^©^llg(3^t-r5^>S^ifai!jft^fT-5 3^1 

sfe. ±^<Dmmmmtzi3i^-at. ^^p±lz^^m:m^^mBS,T:^m'^lz■z>l^ 

(ZUTfecfcUo &mx^-VPST (2X^-5>-5 1 ) ±^3«^^^#5#« 

tt>M#^-b >-y-©Af*fiU«:i*i^l::our(i.4t^1 2002-1400 5#2^$g. 
ittsgipi 1-16 8 1 6-^:a$g. 4fKIBg5 7- 1 1 7 2 3 8-^fb$g. i^ggjjii 1' 
-2 3 8 6 8 0^4^i?g. ^^r^12 0 0 0-9 7 9 1 4tr.W4-3 24 9 

:S:a)iB«(D-aji:-ri)o 

BMizisisT. ±^\^tz^mmmilm-:s.ltmmmnms^i^lz■D^,^T^tm-<Dn^ 
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m&p±izmi^5 o^mi!^i-^mi!^>'XJi.4Ru^^p±<Dmi^5 o^isii^-t^ 

"^6 0 tniSiLTl^^m-^lZ^l^TmBM-t^tK ^^gg 2002-1400 5-^4> 

<^mw■^ 1 - 1 e s 1 e-^^ii^, f^mvss 7-1 1723 s-^ia^. mr^w- 

1 1 -2 3 8 6 8 0-i-fijfBs 00 0-9 7 9 1 6-^i}jfS, !^mW-4-3 2 

4 9 2 3-^i3jfBJ&ir(3r^l7F^tLTL\i.J;-3 3&. mmx^-iyP ST {ZT^^-V 

5 1 ) ±®#llit»$^■\i>^r>+^A^^S^3fe^^PL^D3fe^m^6 0l3^c^[&ILTt^ 

TU^So 7 7f-*;^^£tS^^7 0(i. iS^^^mPLCD^^^tlSP A*fe^^T^OD 

^mHP ±.a:>ym-^O^i^\^-zWiB,PmM lwf4to:5-f^]*Ne.^tt57feL a 

»^SCONT(is :7:t-:b;^^ili^7 OfiDiAft^ffeiJjiSi-rshh'felz:. S^fe^^ 

7 2©§^l^^l3So■l^T. ^^SOTl3*^-^-5St5P^®0DZM:&fRll333ltS 
<uS (7 3j--*;i{ig) lk1I<^^-%L^^-t^o Uti. msirli. }SStlF.7 1 Z^z/ 
^^m7 2 (i*S^^i«P A ^fe^A,-e± X:J^i^]CD^tL^-tia)ffiiJll. ^^'B^m.p kt-^ 

^^Tf ± Y :S-iR)©^^^-ticDi8ijiz:ig(t t) tirt j; Uo 

3^*-:*;^^ilim7 OcD^t^^7 1 (i1tl!*(Z)iS*rgP?&WL.IlI9IZ^f ctoll. 
S^P±l3«i!»(D^di3feLa$:^t^-r^o ^fe. 7 2 li«|feOD}SS!f^l3CS 
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f'jffli^scoNTii. y:t-tix^ti!,m7 o<D^ihi^mizm^i^T. sk^^t^ 

-5>'SEii)^SP S T D«:^LTa^;^5^-5>-p S TCDZXy'—yS 1 (Hll #hb) 

t£t>-^. zxv^-i;5 Mt. y^-t>x^ii!,3^.7 0(D^tiii^mz&^<mmmm: 
-cmj^^ti^mmiz-^ibiti^tio 

^^^U8 -iRxjfmzift^^mazit. ^§^i^m?hP L9t^<D^^m=?-6 o tit 
i3i2S^tiv mzytm^ma aii^t^^^e ocD+x^^isjiiijiziBg^tiruSo 

feS3fe7feEL©7fe8S. o^i9 3fe^|g^6 0h«^5P (S*5P±(D^f^^i^ P A ) 
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7§^mmA R t^m^mm p A(D±T^mz>j:z> tj:m^(D^m t o ?c i: t . y{^mm 

feltdiTfeL a(i. ^^P±(D^^^^3^P LCDikBmi^P A{zmm^ti^J:olZ 
^^li^PA) llPifM^^T^I^^tiSo S*SP/)^e©SSrr^L a(±. >iSSfIlSA 

R(Dmi^5 0RTfm2ife^^m8 2^mmLx^zftm7 2izmm^mT'§i%^ti 
*^'S3^c.^7 2fc:§^^ti5ht. mmmiMARitpjf^(D^mizmR!i,^ni:i^^o 

Z(DJ:olZ. y7f-ijX^i^3^.7 0(D^%W7 2(D\hti\Z^-:5l\T. ^itST^L a 

±mLrz^'t>\z. m.miW^ARt^fn'^<D^mi:mj&^inxi\:ti%^^ y 

^-tiy^^BL¥k7 oa:>im^.7 1 t>^ibm\h^i^tz^\h%L alt. ^^^te^^PL 
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(D^^$m p A izmM^ti^j: ^ & o r *j . p a t:^tim^^ e l 

UtLi:mQMLtzt<. mi^mmS 1 iim27fe^$|J*t8 2 t^Sr^Jx-li^^Tfe^ 
P L (D$t^aj©^^5g^ 6 0*@trJ:-5l3-OCDSIt^3fe^gp;|!ti: LTm^LT 

t*tlZJB^UT?SS$Il|lcA R(D}^#:5 0 %?§t*t^^g[5#0[)I*){BiMllSS^-y:?, 3 <h 
IZJ:K). mmmAR 2(Dm^^Mnizm^^T^Ziit<T-^:ho ^fe. 

i^izfetxTii. m^z^m^m8 MSLum2dft^^u8 2itikB-^mmPLiznL 
mm A R comics o\t^^^U(Dmwmp&miz^mLm<tj::hrz6b. m^^mmA 

mi Oli. }S[jlfIliA R(7)>S^5 Otfll^)^! 8 LrU5.!|*?J:&^-nil 

Tr^So mi oizmTjioiz^ y:i--±x^thm7 ocoikm^.i i t^i^mih^ti 

^D^c 3tilZct>9. M>^1 8l3^fe^fe^£ti7feL ali. g3t,^7 2 

SO. y^i$.5 0^\zm.m (Mi^^m) 1 S^^^i,^^, S^m? 2llS7fe^;h,S 

G)di:^Jl3So*t^r. S3fe^E L©7tl?§±l3ff$jS^;h.7t>SS^MA R(Di^#:5 Of*' 
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^-c^^ik^^^P A^mmt^tzii). y^-tj^i^mmi oit. ^%wi2(d 
t^sm?s (TE^) ^^t?c zm^^\z^ '^mi%mAR<D':^i^so^[zm.m^ a 



(Ift^UTL>5^>^^|gK^23fe^aj#8 1 . 8 2l::f^^LTtN;2>^>g1 8 ( 1 
8B. 1 8C) >«^fI4lgAR:&?T5^r5>?5f*5 0 4'=&>figLTU5 

a>S1 8 (1 8A) (30UTt,^i±i^i>3i:A^Trt^o ^OD^cto. ^^ttiTfeLa® 
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wo 2004/053958 PCT/JP2003/015737 

^m.M^ 8t<mmpa:>^miz^z>Tj^i^5 otf^^RjUrs^^teE LcD3feSS±iz: 

IBS^ti^ht). »*5P^^^fg^6 OlZf^^Lfcit^Ttx :7:t-*;^^aim7 

mm-t^ztt^-c^^ho 

ti^tia57t3ij^ ciao-uT. :7:!i--:b;?.^i±ii^7 oj±ti>si e(D{tLm. 

^fex m UZ7r--tJ:olZ.^S^^^?^PL<D^^m^6 0tmi&Pt(DmiZ 
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wo 2004/053958 
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us 2i5:mizmm^ti-CtiO . m'AWMARCDy^i^S 0lt^2j^^m8 2 (Dim 

miz^m (mm) l-cuj&Uo zo^m-^izm^Tt. y^-±:x,i^ih^7 0(d^ 

mm? 1 *^e.lt£±J^ti;tlti±i3tLali. mmmi^ A R (DP^i;^ 5 0 tni^mm AG 

t<Dnmi:mi'^miffm^±[^. ^^^7 ziz^m^is^TLtz^mT-siift^ti^ 
t^T> '}&mmmAR(D^t>m^^EL(Diftm'p(Dm.mwmAQcD^m. -tt^t)-^ 

E L CD%^-b^mW 5 0 -cmtz. ^ tiT U i> A^:&)^di■r 5 C: A<T t § „ 
^fc. dCDil-grlZlfcUTt,. fiJSP^MCONTtt. 77^-±)X^^±lm7 0:&Mo 

^ \.-c.n%^m^\zm.w%tmA g :t-*^^£ii^^ 7 OT^th ufe^B-i^i*. 
mmmm.coHi\t. 7*-*;i^tti?.7 ocodtj^^ic^o-uT. i^ij^tt-^^^ibft 

mm. 1 ;Ri/>^^[a]iR^M 2 ^liii-r i> zt-r:m^ p ±i3}S>s^i^ a r :&jT^^r?> 

^7 QC0ikmih7 1 J;t?^iti^La^S*SPl3fiBttUoo^7feftlSHuCDiS^^^ 

Wii&m'f^Vfo ziiiz^y) . y7t--ti7.^ihm7 0 {%^¥k7 2) (Dtbtiiz^-zs 
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(Dm§imimimmmzisi^-c. mi 2 (b) d^t-j;^!^. )^m$mARt<^t6 
mMmARtm^(D^mizi^^i^^n^^T'}^mmmmji&mnt:mmL. m-tizj: 

(c) \Z7r--t^r>\Z^ >^S^I1^A R A^H-^ClJ^isS^tiT. mi^^$P*t8 1 
27fe^gp*^8 2^G)PB^©^{±l^La<D3feSS*<>S#5 0T>tfc^tl5h. ^^^^ 
^ P L 6 0 P ii©P^<DK3fe3fe E L CD^feSSt. >iSf* 5 0 -C?)tfe ^ ti. 

?^Z^J3&?,o :i ©4*^11 fcHN-c. iSS^r^? 1 A^t-Stiii^tLfc^ttSTfeL alight 
2(CFJf^CD7fe?i;^-eA*f1-S(DTf. $ijm3^SC0NT(i. T'^-zij::^:^!^.^. 

\Z^r3Xm,%%E LcD7feg§$:^t??iS>ftfIt^A R4«I3^>^ 1 8 A G^CD 

«.f*$|3^*<t^ttl^tLfeil^. $iJfi?^MC O N Ttt^CDStS Pa)||7fetoJi:S:f?±-r 

6t-\ ^f±J^L a*^g3fem7 2lz:m^©7fe3tJgT:§7t^*L«:tv:|^)5il*<^^r5C: 
?k7 0(D^mm7 1 ^^^*^it^ti,fe^j!fif©ttai7tL a 1 ~L a 5cDo-&. fits P 

(Dx-y iis*5P(D^i9ii!site)tiycTb- h^m57 t<Dmcomm5 biz 
mm^titz^ih^La3it. mi'<^mm^i^^±\:-c^j^m7 zizpfr^cD^^m. 
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M^MC ON TA^-g7t.¥.7 2(Diil:^il'So-UTS3tifaji^ 

tiTtN5l3t,^t)6>-rx »«P©^ffl»Jl3BiSt$tii.^i±J7tL a 3. La4. La 

^O^^. $'jmi^^CONT(i. ^mP^^^-t^&ii&X^-i.'P ST (DiiLm 

mmmzisi\T. mmm^c o n t itmEx^- i^-mm^i:(Dms. p (D:ii vsp 

$'JfflI^MC O N T (i. U —tfT)$tt 5 5 Id J; 15 P cDte^'ff $S:&|t)|iJ Uoo^ 
^M-r^o ^^Mt^v ^Jffli^^CO N T(i. PSPb^S 8^#CS*5P(D3:.j/ V 
EiS^IZl^iH^ L a Lx . IBm^MM R Y I3ism^ tiT 

t^5S^fiPa5IL'yS;*PE©{4g'^g$S^#HBLT¥lJgff■r•2.o ^O^li. |^Pb^5 8(3^ 
£Ji7feLa*^Ba|t^ttri>5t*iMLfc^^lZ(is S^l^7 2 Izg^fe^ tlS^tU^t 
La©^fiAM£TLfe'9fei)L^(i§3fe^tl^t^^:^>£*<±l;T^,. fiJfJP^MCON 
T(i. §7fe^.7 2£Dai:b^^^IL. S7fe^S$lil^t-?>o 35l-?,c:iiiicfc 
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^ztt^nn^^ tfcv mi ^^ms ^ . 8 2 cD^ti^noDT^^® 

^^f&m) It. X Y5F®(3llj|iFfT3S:¥ie®t«:orfc<9. ^^m^ 6 0 (D9i;t^m 
1> 8 2 OTi^mRXf iftmm^ 6 0(DTmmiZ^mL. ^Biftm^.PLtm&P 

iicDmizisi^T. j£ii^mmzmmmitARt<mf&^H^o 

3tiizj;*?. y:t-tix^iiim7 oit. ^^^7 2<Dihtnzm^isT. m§:mm 

1 8©:fi-^^^iti^?.C:iiA<-C#^o 

^mT-msS. LT t i U L . iS^^^m P L (D9c^^CD^mm^ 6 0 :&Ht; J: -5 13 

±iiiL^j:o(z. ^mmmpsiz^if^yi^i^s 0{zitm7\^t:mi^^r:io m7i^it. 4^ 

«#:i3itX^^T^^(3;^:^(3A^-Ct static. P ±CD 7 * h U h 

^^^^^^mPLcD9c^mizmfi^tiTi^^i^mm'^(Dmm^)m-t^nm'^ 
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^LT. ^ifiAM 9 3nmm^COm^tftELlzn-t^m7K {7k) CDS*/f^n(i 
4 7-1. 4 4mSttmt>tlTioK). m^^ELOifcMiiLTA r F Ji 
^^vTU-if^fe 9 3 nm) a«P±T(i1 /n. 

f^.Mmtmm.^iztt^Tf^nis. -ttJ:t)■^^l^^ . 4 7~i . 4 4i^mmzi&:i^-$ 
^n^x^mmi-^m'^tmmm.cDmj^mm.ii^m^ii^iMtJii^m'^iz 

14. ^!lx.(iHK^ I^x'llXM^) C0PSlZ:ffiU57^i?:rU- KTfeoT 

sEX(Diias. mm^^mzisiMi^^^^^hP Lcommm-s si5p±t:od 
mmmm) t^^cDWrfw-mmznmLT'^. mi^s o^m^-t^mm^z^(DW1l■ 
triz^mLumwsoizi^fAi-^^^F^m^cDmmt^n^^tcLtb. ^©^^i^^^ 

© <gT 4 X. S Z i: A< T § i> o 
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^bT^'Uic-^;!, (PFPE) ^r^^ ^^5 0 

^ 5 <;/ ^ ^ I / \ . i> L MiS^fe^S T: ffi U e n i> Y ;^ >7 ^ li U 5- cr)i^,jg( ^ 



^Tz. ±^(Dmmmmizisis-cit. ik§^^mmPLtm^Pii(Dm^mmmz 
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mt. 1 2 4 8 ? 3-%i^fBi;:mffli::iB«^;h.rfc o . ^tz. x 

m^RzfMiftmmt. mx(tnmw■^ 0-3031 1 4-^4>$B-\i'3i^si#i^F5, s 

2 5, 04 3 izmmiZtmttlTiS K> X ^tl^tl3|s:Sl|l|Ki±l«lTfi^^fcliStR$ 
tLfcS©^<^-e?i^#* tL5 Pit) 1333 U-C> 3tie.0DS:M®i3Sltl*lS«:SffiLT* 

vMG)S3t^gO^jiZi0^3tl!jf^(i. ^J:ili'4$ig¥1 0- 1 6 3 0 9 9-%;Rlf 
#F»§¥ 10-214783# (m^KS^^fpe . 341, 007. 6, 400, 
44K 6, 549, 26 9:5^0^6 . 5 9 0,6 3 4). 000-5059 

5 8-^ (Mi;&^ll#fF5 , 9 6 9, 4 4 1 ) L^[i7K@^fti^ 6 , 2 0 8, 4 0 

32 
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^i^5KS;--.»y K\ imm^^ (CCD) feStMiU5->7;uxiiv';^ 
feoT'feJ^Uo :^5^-vr3'J^7^-:^$:^Ufe^Jli, :H^S4#^5, 6 2 3,8 5 

m^lL-^y hiimm=^=L-^i, \^ ii(Ols-fM^-'^:^X^-SyP ST ^ MSTlzm 
BL. m^lL-^y S^m^^H-'V h-t<Diik:^^X^-i/P ST. MS T(D^»j 

t^J;^l3. 7b-Agp*t«:^UTtiMfi<Jl3g^ l3ilS7b< LTt, J: Uo dODS 

ti(Dmm:^i^it. m^it. *@j}tfF5,5 2 8,i i a mm^8-^ 66475 

^ o 
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Kt)(Dmm:^mt. m^it. ^m^m 5,874,820 (nm^ 8-33022 

^tzibcDmm. ^mmmmz^l^T^tw^mmm^mf&-t^tzib(Dmm. ^mm 
^mzz>iM:it^m,6<3mm^mR&T^rzisb(Dmmt<^ift>H^o ^mv-ys^^^y^A 
t^i^m^^mi^cDms^iLTJimit. ^mv-yi.x^M.m:s:(D. mm^mm. mm. 

m^mm^<D$Rg^iLTj-m<Dmiz. ^v■yi.xTJ.m^(Dmsf.^Ll::Lmt^&:s>z 

'<:^(Dmm ' ^mWi^%noX7'^i;y2 0 1 . Z(Dlk^X^^yy-lz^-:5lstz^:;i^ 
i. y 2 0 3 . Urc^]SS?^^©M7fe^S E X 1:: J; 0 ^ ©/t^ - 

^•x^. ;}x>7^-r >^'x^. ^t.y^-i>-xM^^t?) 2 0 5 . 2 0 
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iB^^i^Tfe^^ t MiBS« t © Pal ^ MiB^^:^iSi t ¥ffizssti 5 c: t ^ iftSfe h -r 5 
li^JI 4 l3lB«jcDS^^So 

6 . BuiBSi>^^ilit|(i. BfnBg3fe3F>T:^£iJ^;t^^3fe(D?i^l3So•t^T. huIB^ 
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^^mz^tii-t^zii-t<^mtt^ m^m 9 iztmcDrnj^trnmo 

1 1 . 8uiB}^^s^iti^s(ix mt^}i^mz%^^mt^ikm?kii. mtEmi^t^ 

So 

1 2. BulB^lS^-S^iii^Sfis miE)^i^t^ib(D%(Dmt^^^m^(D$¥XmiZj: 

K)mtmi^^^^^thT:s>zt^^mtt^tmm-i i iziBtgoMTt^So 
1 3. ik^^^mt}^i^t^'ft'Lxmiftif6^mmzmmL-cmtmmt:m^T 

1 4. BulBm*!|s^i±;miix BtiiB^TtTfe^^SStfcDa.)^:!:^^^?)^^:^*^®^ 
3 CliBig^STfe^Mo 



1 5. Mi3gif*^iiim(ix m^Em^^cD^s^t)^mi^l:mrz^tl-cl^^t'^mt^^^ 
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li^in 3iztEm<Dm^mmo 

1 9. Buiem^*^£ti^tt. ttitEm^5.±cDp^i^:^in-Li:^th^:^mumR±izik 

2 0. ^^^^miimi^t^ir-LTmz^^^&^izmmLTm^^i&tim^i- 

oizBmcDm^mmo 

■r 5 z t h -r 5 fi^ii 2 0 (ciBtgoDii^^go 
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2 3 . BuiB®^^g^iilm^D£±l±Il3Sc^L^T^ mE&^(Dm^mttcDmm^mm 
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Fig. 4 
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